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(54) RESIST COMPOSITION AND PATTERN FORMING METHOD USING IT 

(57)Abstract: 

PURPOSE: To provide a radiation resist compsn. having high 
sensitivity and dry etching resistance by incorporating a 
copolymer containing 3-oxocyclohexyl acrylate or methacrylate 
monomers as the repeating unit. 

CONSTITUTION: This radiation resist compsn. contains a 
copolymer expressed by formula having 3-oxocyclohexyl 
acrylate or methacrylate monomer unit, and preferably, other 
acrylate or methacrylate monomer unit as the repeating unit. In 
formula, R and R' are H or CH3 and R" is an org. acid. If this 
compsn. is prepared to obtain a resist material, R" is preferably f ca ( 
an alicyclic org. group, for example, admantyl group, norbonyl 
group, or cyclohexyl group in order to obtain small absorption in 
a short wavelength region and high dry etching durability. The 1 
weight average mol.wt. of this copolymer is preferably 2000 to 
3000000. 



R 
i 

C 
i 



. CHl 



R ' 
-C 



.)... 



o on' 



LEGAL STATUS 

[Date of request for examination] 1 1 .1 2.1 998 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



S3 



(i9)B*H#iwr cjp) 02) & ^fj *£p £j ^ (a) aimm-mm&M&n 

#|§¥5-346668 



(43)&-R§ B 5 ^(1993)12^27 B 



(51)IntCl 5 




F T 


CcVTy^Sc^ tea J7T 


G 0 3 F 7/039 


5 0 1 






7/004 


5 0 3 






7/027 


5 0 1 






H 0 1 L 21/027 










7352— 4M 




91/^0 ^ ft 1 T? 






5 
1 




















(22)tB®B 


¥^4^(1992) 6^160 




#<&j i isj i i^m^^EJi/hBatt 1 ioi5#ife 






(72)^BJ^ 










W&J 1 IMU 1 ram* BK-b-hH* 1015#J6 














(72)f|Hj^ 


air 
































#isjiii*/i»m+iMXJL/j>H*ioi5#» 








STdtattsSfafcPJ 






(74)ftSA 




(54) [ 









(57) 

^ ? ? <) j^m 3 - * * v -> * n ^* •> ;u*aft^ft 

Cfb 1 3 

R 
I 

- CH, - C - 
I 




(jS^ORttHXttCH, ) 



1 

[^it*© mmi 

C19#«l] TIB— ^Tisnsr;? VJb&Xi** 
[ffcl 3 

R 



- C H 



O 



I 

- C - 

A 




(2) #W5-34 6 6 6 8 

2 

U LT U->*x H%ML, d©K©igi 

®J*-T £ C t =Sr#@c i: T Z> 9 - >^^m a 
[ff*S6] &(Dmi&j£.*:J?T 2> T? U;H? 3Z.fi * 9 

9 ') ji>1& 3-5t- + v>?D^if->;i-o 
Kt4l 

R 

H 2 c=C-C-0 



o 




o 



U*OR}±HXl±CH a ) 

ttl 0-9 0^^%*:, 

R 
I 

-CHj -C- 

A 

o o 



20 




(S*OR(iHX(iCH 3 ) 

Tie— JiftjST^Sft-Sffeco 77 'J ;u®xii^< ^ ? 'J ;ugj 30 

[ft 3 ] 

R' 
I 

-CK 2 -C- 

A 

O OR" 



«*OR' SHXIiCH, . R" 



40 



sa^^a-^*** 2 . ooo~3. 000. ooors 

[afj£*S3] HUfeftkC0T^"J;Ug?X(iX i;;H8x 

[Iit#rg4] tf#Jgl. 2Xf±3IS®©tta^fc, 
'ftVkt-t* mm ky^h fflfiit^., 50 



(SfCRttHXIiCHj ) 

i&mcDmffltcmwi 

[0 00 1] 

[0002] a£^, ¥#f*»«ia8ttSHasfl:#if£*, 

^M^*«BSS (LSI) *j8*ftK&Klsl& (VLS 

i) ifimmittstixiso. -tncon-ccin&icfeiti 

[0 0 0 3] 

('©w^^ir&^-ckmT r®&£#jj 

[0 0 0 4] «gl BMaofi*aS6»±, »cj: 0 

h^^-Avu^-^Tj-^v'fhsn/i^'j (p-t kd*"> 

(*Hffl=S!4 4 9 1 628fM#) „ 

[0 0 0 5] :jx6©Sfrc. flsT«MfS!u^^ KCjg 

LTIi, a. a -->*;< -^A-^Vi^ugfe&agigi; 



(3) 



#^¥5-3 4 6 6 6 8 



[00 0 6] 

dn*-cii«e3t£ffifflsn-cv^fcgi8^i«K* 10 

ffl©^©&xJr:>v-b-^-:ft^©&&gftC;^&T* 
v?* h##@*©5&JR«%r&T;:i:K<fc9^©Uv>;* 
CO 0 0 7] <M«a«iiu-;>* 38"llIte©S 

CO 0 0 8] #JA«:, fl^gi; lit -7"*-;US£*-f 20 
ISt LTfl-7t Kn tfvrL^Sfe^-rad? 'J v — "C 

CO 0 0 93 It,. flUJ^K^'J <))\,mt-7?- 

cooio] #&sgt±, ^frStBflDKarfijfflan* 

R 



C H 



c 

I 

c 



o o 




3EC3|KaWtt, ^(OHkM!®.\sVx bfijg 

% r 5 asm-** - y (DMtfijfm* ««r * . 

[0 0 11] 

IS— J&3SX3? 5n^7^'J frMX.it* ? * 'J 3 - * 

CO 0 1 2] 
C<b5] 

R 



-CH, -C- 

A 

o o 



(jS'K RfiH3Z.t±CH 3 Sr^T. ) ±1200^61 
©*£ig L^M&li, mmj\Z7 V ] 

CO 0 1 3] #3%«E©ftfi£-ftf±, ±fe©7^ 'J^X 
« p< * ? U 3 - it * 7 •> ^ d -n* -> ;U*a^^ffilU 

CO 0 1 4] 
C4t6] 




-f-CH 



R' 
I 

C -Hr 



O OR" 



[0 0 15] iS+CRXt/R' t±, ffi&tZHXtiCH 

[0 0 16] R" ©*«!Stt#C|SR3eiiSn&^*«, * 
^©M&MKrFx*y?-l/-f- (iS2 4 
8nra) ©J;^^^g©Jt^7t ; &^7¥:7 l fc®fc LT U->' 



50 



[0 0 17] U>** h^&iWfc-rSJfei-^USS 
R" S^LTti, &&ftiISc©7t©9£JK#^&V^|5jiH£ 



(4) 



^m^5 -3 4 6 6 6 8 



* S i: V ^ o J: -5 ft & © T? £> -5 «, 
[0 0 1 8] ±*+fflmfi, #£-fr#4'©7*"J;u»x 

t±y ? ;7 'J ;U®3 y->^ o-v^r vA^Aft©!^ 

U< tt3 0-5 Ot^fctS J:-5<tlEft«:*L, n 
»±> <Dfav> 7 ? ';;u®?Xl;ty V;u$x* 

^^iftOlftigL^filt (iSLffitB) 
lO^r/o, tf£ L<tt5 0-7 O^htl, ±-5 6: 

ttaM»snfc<fc4. sate ssLTOroitfio 

; e;u%=SrTIe]5i: K ^ -< jl y > ^if&ri^-f-tt £ ft 

COO 1 9] *^^0M^ft©iiTO^tl±, ft? 
£L<t±2. 0 0 0~3. 0 0 0. 0 0 0tJ)5. ii 
W»ft2, 0 0 0 f 7 ^ S^iSg 5 0 1 
&TiitjiK>Wimm~3.L<, S/;3. 000, 000$: 

ft-5fc«>, &s.&#ut\siSs<.httn 

V^ffii^^atiS. 000—1. 000. 0 0 0T 

5) ■So 

[00 2 0] C(OJ:-5C, &&W<D&1£ LV^fi-a-ft: 
(i, 7 9') 9 9 ') )VW.3-**v^?u^ir 

->A/l|i.fiflE<Z>i&igLi|MSQ 0 — 9 OWot, f&CDT^ 
V^KXfiy 'J ;ug?xx^;u*fi#:©^igL*fii:9 
0~10Woi:i'«sn, ^OKS^t)-^** 5 
2. 00 0-3. 0 0 0. 0 0 orafesc: £*<&W(.t.T 

CO 0 2 1 ] # © li, 7;7 U A^XIiy ? 
? >;;UK3 -tf^y^n^^uljiSft:*:, 
ft^fif*, #J;it£fte<Z>7? ';;wg?Xliy ? :? U ;u$x* 

CO 0 2 2 ] *aW©#fi^©£««J5SJ««--C*S, 
Tie— flfcsSTS 5n57?'J Xli y ? * 'J 3 - 

CO 0 2 3] 
Mb 7 3 



R 

I 

Hz C = C 



c 

II 

o 



o 



(^■fWRIiHXIiCHa *3ST. ) 
CO 0 2 4] Z<D79 M^XIiy ? ? U>g8x^r;w 
fk^tt, ^COT^ J\s®jlZtJV-$>j< 9 9 <J;U®>x 

10 ikteh^ZAsCDZ. ftfeeoy 'J ;ug?x^r;u-^7^ 
, J;us&x*t 1 ;k absv^ix^-i/VTiircD^^*^!:^ 
'ft & * 4: <D#tt-£& £ ®% t 4 3 k # 
■e^-^o If:, 7? V frMXte* 9 9 v;u$3-#*y 

;w?>y , ;^S?xxx>0^aE-e-*i:fiS'iS&@ 

^•^tijo, »*s?vi 0 79 <j 9 ? vjirn 
3-^-4-y i/?u^3ri'j\'*£mm&i.j$.ftt-tzm&#. 

»&0-C*>, MAtf3te**m*fe|«>4: Lt, 
CO 0 2 5] &g-W<D7 9 'J ;H?Xl±y 'J j^mz - 
tsifc^-e^s. #l;Uf. y * ^'J 3 - * * y -y 

[0 02 6] 1) 1. 3-->^D^*^Vy*-;UJ;y 
t: Kn tf^ i _ 3 - n-s^-y-y-^Tj- — 

2) £-ritLfcl. 3-y^nA^t>->^-^^i, 
30 =7 t h* n tf 5^H- ^ ^ ^ 'J ;!/g?^ n 'J K £ 

3) MLfc^^^';«3-f l-7t Kotf 7 -;^ 
SSrBfcgl L T y ^ 7 V >vm + 

4) iSLfc^ ^ ^ 'J^83 -kKn + i/^^n^j/ 
;uttf»J vx^A-y*^ny- K tORJSCJ: 0 y ^ ^ 'J 
;ug?3 -**y->^ oa^^ji/SHs. 

40 co o 2 7] z.<ommm-z* 9 *v */? 

<UI^$ia'5o 7 9 'J^ffi3 y -> * n^-y^© 

Co 0 2 8] 7^'j ;u^xtiy 9 9 u ;u 

S?3 -**y->^ n'N^-y^ft^cDgsjgL^ffi 1 0- 
9 0^;u%i:, ftfc®7^ '; ;u^xiiy ^^Si^f 
;U^-fl:<*:co^jgL^fe9 0- 1 0*^%t*6MS 

n, tta¥-*^P:&a*2. 000-3. 000. 000 

50 "CfeS*%Wroftf £ LV^ffi-g-ffci:, J&StSofiajWKi J: 



(5) 



CO 0 2 9] *^WcD&W*aUi'*^ HfiJ5S^K:*5tt-5K 



(<°H 



S* X 



8 

[0 0 3 0] • h'JT'J-WWr^Ai, tfJAt* 
C-ft8] . 



(X- ttS b F» - , A s F 6 

C F 3 S0 3 " ^) 

C 0 0 3 1 ] • ->* T 'J -/u 3 - v K*ft. ffll A.K, * 



(X- liSbF 6 " . AsF 6 

cf 3 so,- m 

CO 0 3 2] -^m-Kijll ★ 

ch 3 — <§>— so, — (o) CI 

(5)~COCH-<§> 

o s o 2 
CH 3 m 

C00 3 3] • ^ny>-fk%„ flijjttf, 
lit I 1 ] 



C 1 3 




40 



CO 0 3 4] ©Statist u->*^ hm/S^tr&S&ige 



» P Ft " . B F 4 ~ , 
* C<ffc9] 



i P F6 " i B F 4 ~ ► 

★ c-fb l o ] 




^&fi(i#filH*: 1 0 023:35 tSTLT 0. 1-3 0 
CO 0 3 5] *5IWOfflJS«ite«:fflV^-C Ui?^ v 

CO 0 3 6] 

l:7iW U toJ^lr J: 9 flftfiitg-r £ r <fc #T £ -3 3 




(6) 



5-346668 



Q> 



10 



.<*#g^&r+7*Sc K9-Yo:v CO 0 3 8] 

Lit! 21 



R 



-f-CHj - C -4- 



o o 




R 

[ 

C H z - C-f 



O OH 



O 

+ m ^) 



+ mH 



[0 0 3 9] ^« UiJ* \-m.tft>facD'<-xtf>) v-T*fe 
"T -5 K ® £ J: o T d SK® T 3 f tES** x ;* 

v&&*mtzi±xz.<D&%:$i*Tjv± v^mm^m. 30 

[004 1] 

[0 0 4 2] m 

3 - * * 7 -> ^ a 'N * -> ;u 
OH 



1. 

CCO^JTfi, * 9 9 x ) 




+ 



0 



OH 



[0 04 5] ^Nt, u — 1? >) — n;<;tf i, — ? — -eisftBE 

^^i:i^®?x^;K^ i : i m&mm-emth u ttiitLfc 

WilBfSt * 1 £ Willi® £ ^-to-t+r fiSTti-ftJfi/k-cat -> £:„ 



[0 043] 1) 1. 3 -~>? -A,* y 

5 0 0mlOt^l77^3|;, 25g (2 0 7mmol) © 
1. 3-5/^D^ + -y.y-;t-;K 19. 1 8 g (2 2 
8mmol) 0-^tl>'Dtf7>, %Lit*3-U>8 Oral, rh 
7 t K n 7 7 V 8 0 ml, 2 6 0 mg ( 1 u mol ) 09 tT 'j 

r- h 57Woif b> (PTFE) T*3 — f^-rV^S 

[0 0 4 4] 
[ft 1 3 3 



O H 



H * 




O 




50 



;M7A?o7h/77-f-T«SL, 3 2/6 8-6 
4/3 6<D§^SeJi-^;u/-v^+»->T*@tasn/cgi57i-5r^ 

[0 0 4 6] #iVk(D&\^m&m.W(Di&fct: Lxm&bbn 

tz 1 , 3 - ■> ? a + -9" > 'J * — Jl> S 7- V *7 t h* □ tf 
v-;Wx — T^^ajilKati 1 0. 46g (2 5. 2%)T* 
feo/i 0 Z\(Dltte®)0>jfc<>\-ftyhftW;<7)ti£%; (KB 



(7) 



ftfflsps - 3 4 6 6 6 8 



11 

r , r:-K cm" 1 ) (±*©t:*5 9 "Cab r> tz e 
3 4 0 1 (s) . 2938. 2862. 1453. 13 
5 3. 113 4. 1118, 107 7. 1023 
(s) . 8 6 8. 8 1 2 

[0 0 4 7] 2) ^?^';;H3-Th7tKnt:7- 
)V it i/ is 2 □ -n ir -> ;U© gftgg 

-W»&*t$-ti-fc5 0 0 ml O=o p -7v^3 c, mt± )V 

aSfSJEAVftHftlt, 10. 2 0g (5 0. 9mmol) <£> 
1. 3-->^n-s^-9-y>f7}--;u^ : y -r h ^ t 10 
6 OmlOfefcx h 5 t K077 V£A *• 
OH 



12 




&AftTSf#L>5i:*<e>, n-T^U'J-^A (43. 7 
ml, lmmoU 1. 4M^**>W *->'J yyi'f>i* 
o<"??igTLT, Sa-Cl^HiHJ*Lfc. JR^T, 4. 
84g (4 6. 3mmol) <DX 9 9 U frtik? n >J K4-> >j 

U itt:8 0i:-cm»LI, Tiec^CS^^fr 
[0 0 4 8] 

at 1 4 ] 



CH: 



H E C = C-C = 0 
I 

c 1 



n — B u L i 




[0 0 4 9] E.fc&&*&U2i-Cffl&L. 1 0 Oral®* 
*MX30»»L<SffLfe c »CVN-CIffi?:5 0 0 30 
mlffltt&n- Mr&lt, ffLV> 

^;u-£3[5]ttttJU ttffiLfcfcijt£S$[£ i t ) £0!)?SjS£: — it 

mi- h >J -17 A-C&jas-ti:, ^LXZflltft, ?S8££flg<ffiT 
tl&SU 8S©^£-> x ) =5 A* a -7 h ^ 

-rfitKLT, 4/9 6~ 1 6/8 405gf®i^^;U/^ 

[0050] 8. 84g (64. 7%) O^^^U 



[0051] 3) ;U®8 3 — t [•'n^yv^D'v 

1 0 0ml©t^l7 7^3t, 8. 84g (32. 9mm 
ol) V>*9? VJVm3-7 L h7k Fofcf9^;U7l-+-> -> 
^Q'x+v;!/, 1 0m\(D* 9 ; —)\>, 0. 5ml02MS 

[0 0 5 2] 
C-ft 1 5 ] 



(8) 



4 6 6 6 8 




14 



m 



CH S 

I 

H 2 C=C-C=0 




0 



[0 053] 21^1111%, Wl^n7h^7^--efft * 

/C^ffS=fe 2 0 0ml©^?gcn— h ^g^^Kg^c, 20 

frMLlte *.m*isx- + JVx. — t^UT? 3 Steffi U teffi 

24/7 6~48/52 ©SS 

CO 0 5 4] »6hfc^ ?^';M3-tKn*->->^ 
n^-+->;uo4xat±5. 7 3g (9 4. 4%) , Sfc-fc 30 
0*^»*^«rCDl&* (KBr, --K cm" 1 ) ttj*® 

3415 (s). 2943. 2865. 1717 
(s) . 1 6 3 7. 1 4 5 3. 1 3 2 6. 1 2 9 7. 1* 

CH 3 

I P D C 
H 2 C = C-C = 0 



O H 



175 (s). 98 5. 816 

[00 55] 4) A 9 9 <) ;WS83 i/? a~s#-> 

3g (3 1. lmmol) <7) A 9 7 ;U§(8 3 — t Kn + -/-> 
^n-s^->;u, 3 OmlCOfcfcJg-fl;.* U V, 5 g <E> 4 A 
tU*a7->-rSAn, PTFE^-rO^n 

jfc. JfcC, 3 5. lOg (9 3. 3mmol) ©t?'J->'z9 
Av^n^-h (PDC) =&Jn^.T, SfSi^TCS 

[0 0 5 6] 
[ft 1 6 ] 




OH 

[0 0 5 7] Si? nv h ^77 ^ --CS(£;»TS:i|g 

y;^7A^nYh^7 7^-fil!Lt < 10/9 0 
~4 0/6 O0^Ki^;i//^4r-9-V7?jgaiSn.fcS|5$}' 




[0058] &%tltz* ^'JMS-^V^O'x 
*^;ufJ&feigt« 9, ^<7)JKa:ti4. 61g 

(8 1. 4%) -e&o/c 0 z<D{t&to(DmH-»lbftlfi<D 
(KBr, --K cm -1 ) IJiifcdTfc-f fc 0 Tfe o 

2957. 1718 (s). 1687 (m). 163 
7. 1454. 1315. 1294. 1165 (s), 
50 1 0 8 6. 1 0 2 1 (w) , 9 40 (w) 



(9) 

15 

Z<D I R7-'-9(Dr> *>, 1 7 1 Scm-^tr-^fix^T 1 
;u©7b^^-;uS}c:4*L, 1 6 8 7 car 1 © fcT-;? . 
hXDa^jtf^l'SCE&fcU L T 1 6 3 7 cm" 1 © f 
- * tt#fi ~ 

[0 0 5 9] Sfc, ZCDit&yocD 1 H NMR (2 0 0 
MHz ) St/ 13 C NMR (5 OHHz) ©T^? + 
-H4fnfn0 IM02C;5t o l H NMRr- 
*©-5*>, 5. 3 3ppm ©lf-i7l±3-/J-*Vi/^D'N 
*->;U© 1 ffi©/- f-;^n h 2. 6 8. 

2. 5 5ppm (Dloo/Wyi/? Hi2fc©y. 10 

h >C4*tS. 13 C NMRx-?©-? 

2 0 8. 2ppm Obf-^t±-5r h Vffl*;u,-K-;v^^ 
C*3f£U 166. 1 ppm©tf— ^ t*x^^;V©*;V7K 

E0 0 6 0] gM_2 

s. 

[00 6 1] 5 QmiOi-TsW.? ^ X =i C, 2 g ( 1 1 mm 
ol) ©>• * ^ 'J ;l/g?3 -*drV n-x^i>;u, 1 . 5 20 
2g (7. 3mmol) ©y. 9 9 x ) 1^79^ 9. 
2 ml ©i> 1 5 Omg (9 15 #mol ) ©TVfcf 

V7foi h 'J ;u (AIBN) fc, PTFE^-f 

Fa 7 7 >t?*<33 Oml CSfrSRU L TCI ©#£?*§&£ 
4>S© t Kn^F-y y Sr-gXf;: 1 ') y b )VO>* 9 S-MZ. 

■e^sijL, o. .rmmHgsz/s or-c6^^s-a-^ 0 

l|t.nf;6fe0'l9S?:Ht/f h 5 k Ko 7 7 y CM 30 

1 'j y wv©y 9 ;->vi£®.-z>x±.mo>ttm. *>m 

Rt/ttftaiflPftZEIISigUte. *»©iffij»tt, 0. lma 
HgSt/5 OlC©*fls-Cl 6^Mffofc. 
[0 0 6 2] £/£$ttfc&M^ft©JKlf!i2. 19g 
(62. 2%) *S 5 F^^ai±2 1. 00 

0, 1. 3 8-CfeO, #*£.&+©** 7->* 

n ^ * -> L i: 7 9 v > ^ U t © 

Mfc»±3 5 : 6 5-Cfeofco Sfc, 6 »± 

SCStIS* (KRS-5, 7^A, cm -1 ) a ? ffi>e>ft 
fco 40 
2 9 1 3. 2 8 5 5. 1 7 1 9, 1 4 5 1, 1 2 6 2. 
1152 (s). 1054, 968 (m). 751 
(m) 

[0 0 6 3] if>Jlfcttt^ftcD2 4 8nmC;fctt-5ft© 
igiiS(i8 8% (53Sg}£_b, m^l urn) ft 
Jfc© u h Mrj)cfe"Cffli> CjlaTv^-s 7 x y — * 9 

[0 0 64] mmms 

$ZM&\ 2 X-&I&L 1 3ffiS%©vi? n~.+ 
■y-y vf^fSEi: L, dW^tt^CStfLT 1 0ffiffi%© h 50 



4WF5-3 4 6 6 6 8 

16 

[0 0 6 5] r©aj«»4, ^**y t^vvv+F:/ 
(HMDS) &S£SELfcS i 0 2 JSfilCxtfya- 
6 0r-e2 0^l^-?LTfSO. 6j/m©S 
K*»J«Lfc. KrFx+->7-l/-f-7«fyA- 
(NA=0. 4 5) *««LTr©»K*B3tfft, 10 

OTc-ceojuu^-^u fLTTh^yf^^^- 

yA^W Knjj-^i/ K (TMAH) ©2. 3 8%tK^?K 

[0 0 6 6] C:©U5>;* hfij0cfttt, 4 0mJ/cm 2 ©^ 
fti~C0. 4 A/m©-7-l' y - T> K • 7.'<—7.A9-y 
*M8LLtc.o JC. 0. 9 5/0. 05©CF 4 /O 2 
I^tfX^^T, 0. 3ton\ 3 0 0WfflM"CI-'7 

s^isaosiii^yT 1 k 8 2 0 tfsi^©x 

[0067] mm&A 

$%£&l© h 'J 7 x - yl/yUl,* - A'NJr-y-T^TT a 7 

[0 0 6 8] '©fllCisW-* U->* 7; hififiS^li, 5 OmJ 
/cm 3 ©^7tS"C0. 4 //m©-?^ V • 7 V K • X-?- 

[0 0 6 9] 

[^^©3%*] *»WO#fi-S-f*:»±. ftaK£&fl|jlft:J& 

ILMi: LIT? ';^8Xli^ v )i>mz-**v 
©®j^*3fe©%JKA ? '>'i<, ^0«t-5<tjaiftfi3tC*rL 

t -y^^mtit^xm^^^x^o^iz^m^imv 
0, fi.^ J ^:©^s^fi5 l e^x3!tLTiisv^^a?:^■rs^zs 

So flkcol»aSL*&i:U-C K^-f 

x > ^"JH'tt©fSV'> t© ; &'(^ffl _ t"S ihCio 
•S-^-?:©^©© K7-<x.y -^y^Wtt^fiStoS d i:* 5 ^ 

[0 0 7 0] ffi,T, *SSWfiDtta^-f*:«:*JI»JloaS 

B. a»^-*©J:-5«c««fitt#tJ|»K:*rLTaWi:'&: 

©1Sf^^^© — oiL LX K7-f x•y•^y^? r i^ttcDj^V^t 
© : &fflV^sri:^r<i:'5, jtS5^3t©«t-5^®i^fiJfe*f«a 
t3^T 5iSWtti;|i5V^ K^W x-y ^->^siftti: : &-g-^-t± 

[0 0 7 1 ] g-fc, *%W© U->*^ hm^l±JiI2©i: 

*5 0<t^±i*g2iTabo, mmmt lxtjisx ')t±7kmm 
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